The study by scanning electron microscope of the scolex of Davaineinae. ultrastucture. scanning electron microscopy, scale-like spines.
INTRODUCTION
T he D av ain eid ae are parasites, at th e adult stage, o f the intestine o f Birds and Mammals. They have a scolex equipped with four spiny or unarmed suckers and a retractile rostellum bearing o n e o r m an y ro w s o f h a m m e r-s h a p e d h o o k s (Yam aguti, 1959; Schm idt, 1986) . A ccording to the evolution o f the uterus in their gravid segments, they have b ee n subdivided into three sub-fam ilies : the O phryocotylinae with a persistent, sacciform uterus, the Id iogeninae w hose uterus is co n n ected with a single paruterine organ and the Davaineinae w hose uterus becom es fragmented into egg capsules contai ning one or several eggs.
Few authors so far have taken an interest in the ultrastructural asp ect o f these helm inths. To our know ledge only few species o f Davaineidae have been the subject o f transm ission electron m icroscope studies (Blitz & Schmidt, 1973; Polyakova-Krusteva & Vassilev, 1976a , 1976b M ackinnon & Burt, 1983; Swiderski, 1984; Bâ & M archand, 1994 Bâ & M archand, , 1995 . W e th erefo re undertook the study by scanning electron m icroscope o f the sco lex o f C o tu g n ia p o l y a c a n t h a (Führm ann, 1 9 0 9 ), R a
i l i i e t i n a ( R a i l i i e t i n a ) e c h i n o b o t h r i d a (M egnin, 1880), R a iliie t in a ( R a iliie t in a ) t e tr a g o n a
* Laboratoire de P arasitologie, D ép artem en t de B io lo g ie anim ale, Th e w hole worms w ere clean ed with a brush in physiological saline (9 ‰ NaCl solution) then fixed for 24 hours at 4 °C in 2.5 % glutaraldehyde in 0.1 M sodium cacodylate buffer at pH 7.2. T he scolices w ere rem oved, dehydrated w ith e th a n o l and critica l p o in t dried. T h ey w ere mounted on metal stubs and coated with a gold film by sputtering, before being exam ined with a Jeo l, JSM 35 CF scanning electron m icroscope.
MATERIALS AND METHODS

RESULTS
C o t u g n ia p o l y a c a n t h a (Figs. 1-3)
T he scolex, in apical view, is rectangular and measures 350 to 450 μm long by 200 to 300 μm wide (Fig. 1) . It bears four unarmed circu- M émoire lar suckers 90 to 1 0 0 μm wide and a retractile rostellum. This is 150 to 250 μm wide, bears two crow ns o f about 400 ham m er-shaped hooks 9 to 11 μm long (Fig. 2 ) arranged in quincunx (Fig. 3) . Behind these hooks, on a 4 to 5 μm wide, circular band, numerous very flat spines are found, o f an exceptional type that w e designate, owing their shape, by the term scale like spines (Fig. 2) . Each scale-like spine is 3 .5 to 4 μm wide by 1 to 2 μm high. They exhibit bilateral symetry, a slightly convex appearance and comprise : an ap ical p o in t roughly 0.5 μ m long, o n e or tw o indentations at the base and tw o lateral extensions (Fig. 2) . Moreover, the point is directed towards the base o f the rostellum. The scale-like spines are arran ged in qu incu nx and form su ccessiv e row s w hich partially cover each other (Fig. 3) .
R a l l l i e t i n a ( R . ) e c h i n o b o t h r i d a (Figs. 4-7)
The scolex is globular and measures 200 to 300 μm in diameter. It bears four circular suckers 50 to 100 μm in d iam eter lin ed w ith 8 to 1 2 row s o f sca le-lik e sp in es (Figs. 4, 6 ). T h e rostellum is retractile and armed with about 2 0 0 to 250 hooks arranged in two crow ns measuring 8 to 14 μm long. Numerous scale like spines, arranged as above, form a "collar" under the rostellar hooks (Fis. 5, 7). The apical point o f the scale-like spines varies from 0.4 to 0 . 8 μ m long. (Figs. 8, 9) The scolex is betw een 150 to 250 μm in diameter. It bears four circular suckers roughly 80 μm in diame ter, each bordered by numerous spines, and a retrac tile rostellum (Fig. 8 ) . This is armed with hooks 4 to 8 μm long. Scale-like spines, under the rostellar hooks, form several rows w hich partially cover each other (Fig. 9) . The apical point o f the scale-like spines is 0.4 to 0 . 8 μm long. (Figs. 10-13) The scolex, in apical view, is roughly rounded and m easures 80 to 100 μm in diam eter. It bears four spiny, circular suckers, about 3 5 μm in diameter and a retractile rostellum about 50 μm in diameter (Figs. 10,  11 ). This is equipped with hammer-shaped hooks (Fig.  12 ) roughly 7 μm long and numerous rows o f scale like spines (Figs. 11, 13 ). The apical point o f the scale like spines varies in length betw een 0.5 and 0.7 μm. (Figs. 14, 15) The scolex is globular and measures about 250 μ m in diameter. It bears a rostellum and four small, oval, unarmed suckers with a linear opening. The rostel lum, roughly 130 to 160 μm wide (Fig. 14) , is armed with two crow ns o f hooks 7 to 12 μm long and seve ral succesive rows o f scale-like spines w hose apical point is roughly 0.3 to 0.7 μm long (Fig. 15) . DISCUSSION T he family Davaineidae "is large and boasts the largest genus o f C estodes : R a illie t in a , with about 295 sp ecies" (Schm idt, 1986) . T o date, about 54 sp ecies o f the genus C o tu g n ia (D iam are, 1 8 9 3 ) an d 3 0 0 s p e c ie s o f th e g e n u s R a i l l i e t i n a (Fürhmann, 1920) have b een described in Birds and M am m als th rou gh ou t th e w orld (Y am ag u ti, 1959; Artyukh, 1966; Schmidt, 1986) . As far as w e know, ro stellar sp in es h ave o n ly b e e n rep o rted by light m icroscopy on the rostella o f three Ophryocotylinae, five Idiogeninae and nine species o f the Davaineinae (M ovsesyan, 1977; Beveridge, 1981; Schmidt, 1986; Kornyushin, 1989) . By scanning electron m icroscopy, G ijon-Botella el al., 1989 described for the first time scale-like spines term ed "placas puntiagudas cuticu la r e s " o n th e ro s te llu m o f R. ( R .) m i c r a c a n t h a (Fürhman, 1908) .
R a i l l i e t i n a ( R . ) t e t r a g o n a
R a i l l i e t i n a ( R . ) t u n e t e n s i s
R a ill ie t in a ( S k r ja b in ia ) c e s t i c i l l u s
In the present work, w e have exam ined by scanning electron m icroscopy the scale-like spines covering the base o f the rostella o f som e Davaineinae The speci mens w e w ere able to study belong to two genera and five species. By their position and arrangement, w e consider them as similar to the rostellar spines for the other species previously described by light m icro scopy (see above). W e also believe that the scale-like spines represent a character w hich exist in the whole o f the D avaineidae. N evertheless, further scanning electron m icroscopic studies o f a larger num ber o f sp ecies and genera belonging to the different sub families o f Davaineidae are necessary in order to sup port this statement.
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